Insulin-independent induction of sterol regulatory element-binding protein-1c expression in the livers of streptozotocin-treated mice.
Insulin and glucose together have been previously shown to regulate hepatic sterol regulatory element-binding protein (SREBP)-1c expression. We sought to explore the nutritional regulation of lipogenesis through SREBP-1c induction in a setting where effects of sugars versus insulin could be distinguished. To do so, mice were insulin depleted by streptozotocin (STZ) administration and subjected to a fasting-refeeding protocol with glucose, fructose, or sucrose. Unexpectedly, the insulin-depleted mice exhibited a marked induction of SREBP-1c on all sugars, and this increase in SREBP-1c was even more dramatic than in the non-STZ-administered controls. The time course of changes in SREBP-1 induction varied depending on the type of sugars in both control and STZ-administered mice. Glucose refeeding gave a peak of SREBP-1c induction, whereas fructose refeeding caused slow and gradual increments, and sucrose refeeding fell between these two responses. Expression of various lipogenic enzymes were also gradually increased over time, irrespective of the types of sugars, with greater intensities in STZ-administered than in nontreated mice. In contrast, induction of hepatic glucokinase and suppression of phoshoenolpyruvate carboxykinase were insulin dependent in an early refed state. These data clearly demonstrate that nutritional regulation of SREBP-1c and lipogenic genes may be completely independent of insulin as long as sufficient carbohydrates are available.